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Total Synthesis and Structural Revision of Mangrolide D
Hattori, Hiromu ; Hoff, Lukas V ; Gademann, Karl
Abstract: The unique 18-membered macrocyclic natural product mangrolide D was prepared in totally
synthetic form. Key steps feature an Au-catalyzed glycosylation, aza-Michael addition, and LaLi3tris(binaphthoxide)
catalyzed epoxidation. Detailed analysis of the constitution and configuration of the carbohydrate seg-
ment and the total synthesis of the revised structure led to structural revision of the originally proposed
structure.
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cle.	 Impressively,	 mangrolide	D	(1)	 is	 the	 first	 example	









thetic	 strategies	 are	 either	unselective	or	require	 lengthy	


























































































































The	 enantiopure	 alcohol	 5	 was	 thought	 to	 be	 accessible	
through	Shibasaki´s	LaLi3tris(binaphthoxide)	(LLB)	cataly-
sis12	and	lactonization.	
Scheme	2.	 Synthesis	 of	 Vancosamine	Donor	4	 and	4´-
epi-Vancosamine	Donor	13a	
	
a	 TBHP	 =	 tert-butyl	 hydroperoxide,	 PMB	 =	 para-methox-
ybenzyl,	 EDCI	 =	 1-ethyl-3-(3-dimethylaminopropyl)car-
bodiimide	 hydrochloride,	 DMAP	 =	 4-dimethylaminopyridine,	














addition	 of	 trichloroacetonitrile	 provided	 the	 desired	 tri-
chloroacetimidate	 intermediate.	The	direct	in	 situ	 conver-
sion	of	this	intermediate	to	the	oxazoline	9	was	attempted	















hydrolysis,18	which	was	 confirmed	 by	HMBC	 correlations	
between	C1´and	H4´.	Selective	reduction	of	10	using	DIBAL	






one	 reported	 originally	 for	 the	 natural	 product	 (J	 =	 9.5	
Hz).5,20	As	the	large	coupling	constant	reported	for	natural	
product	 suggested	 an	 axial-axial	 coupling	 between	 these	











cosamine	moiety	and	 to	 gain	 further	 evidence	 for	 the	re-
vised	C4´stereogenic	center,	we	derivatized	 two	donors	4	






















































































    (PhO)3B, PMBOH
    dr > 99:1
2) LiOH, MeOH
3) EDCI, DMAP


















2) NaBH4, –90 to –78 °C
    dr = 4:1
3) TESOTf, 2,6-lutidine


















































J = 0 Hz
J = 9.6 Hz
HMBC
3´7´
8: R = PMB












the	 known	 carboxylic	 acid	154c	 (Scheme	 3).	 Subsequent	
ring-closing	 metathesis	 using	 second-generation	 Grubbs	
catalyst	 furnished	 the	 macrocycle	 in	 an	 excellent	 yield	
(88%).	Hydrolysis	of	the	nitrobenzoyl	group	in	presence	of	













ing	 obtained	 theα-isomer	α-17,	 we	 attempted	 the	 final	
transformations	to	the	revised	mangrolide	D	(2).	Deprotec-
tions	 of	 the	 silyl	 protecting	 groups	 were	 achieved	 using	
3HF·NEt3	to	give	diol	18.	At	this	point,	we	were	surprised	to	
find	that	the	(E)-18	could	be	separated	from	the	undesired	
(Z)-isomer.22	 The	 pure	 (E)-18	 was	 finally	 reduced	 under	
Staudinger	 conditions	 and	 the	 subsequent	purification	by	
















an	 intermediate.	Finally,	 the	 successful	 glycosylation	with	
the	sterically	demanding	macrocyclic	alcohol	provided	the	
revised	structure	2	after	a	series	of	deprotections.	
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1) Grubbs II, E/Z = 2:1
    88% (2 steps)
2) LiOH·H2O








































































   α-17: R1 = TBS, R2 = TES





































18-membered	macrocyclic	natural	product	 lactones	 is	 very	diffi-
cult.	See	reference	4	for	detail.	
	
	
